



SU+ @ Strathmore 
University Library  
  
 







A Model for the classification of student neediness 
using artificial neural networks 
 
 
Eunice Engefu Manyasi 












Manyasi, E. E. (2017). A Model for the classification of student neediness using artificial neural 




This Thesis - Open Access is brought to you for free and open access by DSpace @Strathmore  University. It has been accepted for 
inclusion in Electronic Theses and Dissertations by an authorized administrator of DSpace @Strathmore University. For more 














Submitted in partial fulfilment of the requirements of the Degree of Master of Science 
in Information Technology (MSc. IT) 
 











This thesis is available for Library use on the understanding that it is copyright material and 





I declare that this work has not been previously submitted and approved for the award of a 
Degree by this or any other University. To the best of my knowledge and belief, the research 
Thesis contains no material previously published or written by another person except where 
due reference is made in the research proposal itself.  
© No part of this thesis may be reproduced without the permission of the author and 
Strathmore University. 




                                                         Approval 
 
The thesis of Eunice Engefu Manyasi was reviewed and approved by the following: 
 
Professor Ismail Ateya Lukandu 
Senior Lecturer, Faculty of Information Technology 
Strathmore University 
 
Dr. Joseph Orero (PhD) 
Dean, Faculty of Information Technology 
Strathmore University 
 
Professor Ruth Kiraka 









Financial aid has been used worldwide to assist students at higher learning institutions 
finance their education. The aid has majorly been offered by the government, private 
companies and non-governmental institutions in form of loans, grants, scholarships and work 
study programs. It has made great progress in increasing the enrolment rate of students to 
higher learning institutions. The aid is usually given to applicants who have been selected 
after applying for the aid, and a committee ensuring that they have meet the set criteria to be 
awarded. Currently the number of applicants applying for financial aid has increased leading 
to challenges of errors and bias in the selection and award process due to overwhelming data 
which becomes too complex for the committees to analyse. This has led to some more 
deserving students not receiving the financial aid due to inaccuracies. Artificial intelligence 
has been applied in various fields for the analysis and classification of huge amounts of data. 
It has been applied in finance to predict the credit rating of customers which uses a similar 
concept in classification of applicants. The research sought to apply machine learning to in 
the selection and award process of needy students. Historical financial aid data which was 
labelled as awarded and not awarded, was used to train the feed forward neural network 
learning model. The inputs used included parents occupation and income, family income and 
family spending. The research employed experimental research to determine the variables 
that best identified the needy students and qualitative research to get the ideas and opinions of 
participants with regards to the study. The model accurately classified 2955 instances as true 
positives and 18 instances as true negative out of 3043 instances, giving it a 97.6% accuracy. 
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Chapter 1: Introduction 
 
1.1 Background 
 Student financial aid programs were introduced to assist students pay for their 
higher education and related expenses, Johnstone (2003). The programs started after the 
introduction of cost sharing of higher education, where the costs of education which were 
fully paid by the government were now shared with parents and government (Johnstone, 
2003). They offer financial assistance in forms of scholarships, grants, loans and workstudy 
programs. According to Gross, Hossler, & Ziskin, (2007) recent studies have been done by 
various scholars on the impact of financial aid in enrolment and participation in higher 
education, to low and middle income students, where it was found that financial aid has led to 
increase in their participation. 
In order for students to be given financial assistance, Ye, Zhan, Li, Huang, & Jiang, 
(2016) state that the allocation of financial aid goes through two main stages: application and 
allocation. The allocations mainly depend on student grades and their backgrounds. 
According to Ngolovoi  (2008) financing institutions such as the higher education loans 
board in Kenya use means testing method to allocate financial aid based on student financial 
ability. Means testing involves the analysis of income information and categorical indicators 
such as parent’s occupation, and number of supported siblings and parental income, to 
determine the financial ability of the applicant (Ngolovoi, 2008). The process invovles 
getting applicants personal information in addition to supporting documents to show their 
financial status. 
The allocation of financial aid has similar structure to the credit ratings where 
borrowers are classified according to their risks. In credit ratings, learning models such as 
artificial neural networks (ANN) and support vector machines (SVM) have been applied in 
prediction and have improved the level of accuracy (Saitoh, 2016) . Learning models have 
been used in other fields such as speech , vision, and pattern recognintion to perform complex 
functions. Artificial neuron networks are trained using past data where they learn the patterns 
among given inputs and the expected outputs. After training, the networks can be used to 
predict the values of new inputs (Jha, 2017) . Wabwoba & Mwakondo, ( 2011) have applied 
nueral networks to determine students qualified to join public universities under government 
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sponsorship. Allocation of financial aid to applicants can also be done using artificial neural 
networks to improve accuracy and save on human resource capital. 
1.2 Problem Statement 
 Financial aid award is an important decision made by the financial aid offices, mainly 
based on financial need and students’ grade. The programs have limited resources hence 
maximize on ensuring that they reach the low income students, to expand their access to 
higher education (Hopper, 2001). This requires accuracy in identifying the needy students, 
and allocating them financial assistance in addition to ensuring that the financially able 
applicants are not misclassified as needy. 
 Currently, financial aid is allocated based on committees who determine the applicant 
to be awarded financial aid based on a criteria outlined by the financial aid institution. The 
committees go through the financial information given by the applicant, together with the 
categorical indicators such as secondary school attended by applicant, parent’s age and 
number of dependent siblings ( Johnstone , 2003). After analysing various applications the 
committees decide on which applicants should be allocated the aid. With increase in the 
number of applicants applying for financial aid, the amount of data to be analysed by the 
committees has also increased, leading to higher chances of inaccuracy and bias, hence 
students who need the aid are left out. This has led to the need of using a learning model in 
the classification system to increase accuracy in classifying applicants hence enable them 
award loans to the right applicants.  
There is need for a financial aid classification system that uses artificial neural 
networks to allocate financial aid to applicants, since it has been proven to be accurate in 
performing complex classification problems (Jha, 2017). This will enable the process of 
selection and award of financial aid to the more efficient and accurate. 
 
1.3 Research Objectives 
 
i. To investigate the data requirements for financial aid application. 
ii. To investigate challenges faced by the financial aid office using the current systems of 
selection and award of financial aid. 
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iii. To review the methods, systems, frameworks and models used in classification of  
applicants 
iv. To develop a prototype that allocates financial aid to applicants using artificial neural 
networks  
v. To test the prototype developed using data of financial aid applicants. 
1.4 Research Questions 
 
i) What are the data requirements for financial aid application? 
ii) What are the challenges associated with the current systems of selection and 
award of financial aid. 
iii) What are the methods, systems, frameworks and models that have been used to 
classify applicants? 
iv) How will the prototype be designed? 
v) How will the prototype be tested?  
 
1.5 Justification  
 
According to Johnstone ( 2003), the introduction of cost sharing to higher education led 
to an increase in tuition fees making it expensive to access higher education, hence more 
people depend on financial aid for financial support. Financial aid allocation is an important 
resource allocation decision, which affects the number of talented students enrolled in higher 
education from poor backgrounds. Thus, a classification system which accurately identifies 
the needy students will ensure that more students from poor background have access to 
higher education. This research can also be applied to other social programs that have an aim 
of distributing limited resources by targeting the needy in the society.  
 




The research focused on the process of selecting and allocating of financial aid to 
applicants based on need and student performance. The allocation was dependent on past 
criteria of allocations done by the financial aid office. 
1.7 Limitation 
The researcher was limited to carrying out the research at the Strathmore University 
financial aid office as it was easily accessible. The determination of the amount of financial 
aid to allocate individual applicants, in addition to determining whether or not to award 
would have been more appropriate for the research, however, due to limited dataset, it was 























Chapter 2 Literature Review 
2.1 Introduction 
The growth of demand for higher education, and increased costs of tuition fees has led 
to an increase in the number of ways to assist students financially, majorly through financial 
aid institutions. This chapter looks at the selection financial aid applicants, to determine 
which student needs financial assistance more, and classification which determines the 
amount of aid they will get. It also highlights the challenges faced in identifying the 
applicants who need the aid, and discusses the process followed in awarding the aid. 
Empirical models and frameworks that have been proposed by other researchers, to classify 
applicants and allocate aid are also discussed. 
2.2 Financial Aid in Higher Education 
 In universities, financial aid has been used as a means to finance the education of 
students, mainly in terms of grants, loans and scholarship. In Kenya the higher education 
loans board is the largest students financing institution. According to Gichuhi (2015) HELB 
has financed over 300,000 students both privately and publicly sponsored, since its inception 
in 1995 by majorly giving student loans. In addition to HELB, the government has created 
the constituent development fund (CDF) and local authority transfer funds to finance students 
education through bursaries. The bursaries and loans are given at a competitive basis where 
the most needy and bright students are given higher consideration. 
The provision of financial assistance to higher education has assisted students in 
various ways. According to Johnstone & Marcucci (2010) financial aid has enabled aplicants 
from low income families participate in higher education, based on a combination of means, 
merit and financial need. Student loans have also provided performance incentives to students 
at the universities. Otieno (2002) states that student loans have been used to promote equality 
of opportunity to qualified students irrespective of their backgrounds, reduced dropout rates; 
as a result, contributed to national development.  
Financial aid data, has also been used by learning institutions to make enrolment 
decisions. According to Thanh & Haddawy (2007) financial aid has been used to achieve a 
number of enrollment objectives including having a diverse student population, maximizing 
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tuition revenue and attracting strong students, hence the accurate allocation of the aid is 
crucial 
 
 Gichuhi (2015) states that despite the efforts put by the government and other 
financial institutions to finance higher education, there is a critical concern on the number of 
people from rural population and economically disadavantaged population. The funds for 
financial aid are usually limited, and come from government, private companies and 
international agencies, and hence, the accurate allocation of the funds is important to ensure 
its effectiveness (Salmi, 2001). 
 
2.3 Allocation of Financial Aid to Applicants 
 
Financial aid is allocated to applicants on various basis specific to the financing 
institution. The process of awarding financial aid goes through four stages which include: 
application, verification, classification and allocation. During application, applicants are 
required to have meet minimum requirements as set out by the financing institution and 
submit required documents as set out in the application form.  The most common financial 
aid is need based. The financing institutions usually request for documents and indicators that 
will be used to determine the financial status of the applicant (Ngolovoi, 2008). To ensure 
that the documents given are valid, the financial aid institutions request the institutions that 
issude the  documents to validate them.According to Johnstone & Marcucci (2010) the proper 
indicators used to measure a persons ability to pay can be chosen by considering:  a) The cost 
and effort involved in verifying the indicator, b) its manipulability c) Efficiency in targeting 
the correct group. The most common indicators used are income and assets, in addition, 
categorical indicators are used to supplement the means test. 
After applicants submit their applications and the required documents, the information 
given is usually verified to ensure that it is truthful and correct, to enable only the eligible 
students receive financial aid. The verified information is then used to calculate the financial 
need. According to UniversityBrown (2017) financial need is calculated by getting the total 
cost of attendance, less the expected family contribution (EFC). The financial need is used to 
7 
 
classify the applicants into categories. The table below shows how financial need is 
calculated. 
 
Table 2-1 Financial Need Calculation (UniversityBrown, 2017) 
The classification of students based on financial need, has been faced with challenges, 
which include having errors of inclusion and exclusion. In inclusion errors, the non-poor are 
included as needy applicants leading to financial aid being given to wrong applicants while in 
the exclusion errors, the poor applicants are not identified hence excluded from getting the 
financial aid, (Johnstone et al 2010). These errors increase with the use of inaccurate methods 
of classifying students hence the need for more accurate methods. To overcome these 
problems, a number of machine learning models and frameworks have been proposed to 
identify needy students and allocate them aid.  
 
2.4 Machine Learning Methods used to Solve Classification Problems 
 
 Machine learning is a field in artificial intelligence which has largely been used in 
data mining, to analyse and identify relationships between patterns in large datasets, hence 
solve difficult problems. Machine learning algorithms have been applied in systems to solve 
the problems, improving their efficiency. They include: Decision trees, neural networks, K 
Nearest neighbour and Support Vector machines.  
The algorithms have been used to solve classification problems such as credit rating 
of customer.  According to Kotsiantis (2007), the process of applying the algorithms to solve 
the classification problems starts with the collection of a dataset which is then pre-processed 
to remove noise. The data is then divided into a training set and a test set. An algorithm is 
then selected to be used for training and the values evaluated using the test set. The algorithm 
is selected based on the type of the problem and the accuracy of the algorithm in solving the 
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problem. The figure below illustrates the process of applying machine learning algorithm to 




Figure 2-1 Classification Procedure using Machine Learning Algorithms (Kotsiantis, 2007) 
 
2.5 Classification using Artificial Neural Networks (ANNs) 
 Artificial neural networks (ANNs) are composed of connected neurons, which receive 
input signals, processes the signals and produce an output. The neurons learn from example 
just like a human brain, and capture functional relationships between data, (Hamzic et al 
,2016).  Neurons in artificial neural networks are arranged in three layers which include the 
input layer, hidden layer and output layer. The learning in neurons is accomplished by 
adjusting of the weights until the difference between the desired output and the network 
output is negligible (Pattanayak et al, 2013). 
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 Artificial neural networks involves two steps namely training and learning. The 
training of feed forward networks uses labelled training sets that is ones that have and input 
with their corresponding output. The inputs are selected carefully as they highly influence the 
sucess of the training. As the neural network learns, it constructs a mapping of the input and 
output, as it adjusts the weights and biases for each iteration based on minimizing the error 
between the actual output and the expected output, until an acceptable value is reached 
(Iranmanesh & Zarezadeh, 2008) 
 
2.6 Models used in Identifying neediness  
This section introduces some of the models that have been proposed to identify needy 
students. The models include: Integrating RFM model and Cluster for Students Loan Subsidy 
Valuation, College Student Scholarships and Subsidies Granting: A Multi-Modal Multi-Label 
Approach and Multinomial Logistic Regression Model for Classifying HELB applicants. 
2.6.1 Integrating RFM Model and Cluster for Students Loan Subsidy Valuation 
 
Recency frequency and Monetary (RFM) model and clustering algorithm has been 
used by Dan, (2008) to build a framework for identifying needy students and determine their 
loan valuation. RFM uses information about customers past behavior in terms of 
Recency,how long ago the customer made the last purchase; Frequency, the number of 
purchases made by the customer; and Monetary, the amount spent by the customer; to predict 
the trends of a particular customer. The research is based on a university in China where 
students get food supplies from a canteen which provides them with a smartcard, and the 
canteen database stores records of their transactions. The RFM model used information from 
the canteen database to identify  needy students whereby the three attributes were calculated 
as: 
R (Recency) as ratio=average cost non-grain foods/average cost staple, 
Frequency= the number of monthly consumptions,  
Monetary=Monthly consumption 
The attributes were given weights using analytic hierarchy process (AHP), after which 
they were analysed through RFM binning, using descriptive statistics such that poverty 
10 
 
stricken students had a high RFM score. The result was used to calculate RFM score as 
follows: 
RFM Score= (Recency score * Recency Weight) + (Frequency score * Frequency Weight) + 
(Monetary Score * Monetary Weight) 
The scores were clustered and segmented using K-Means clustering and T-test. Poverty 
stricken students were clustered into groups according to their needs. The figure below 




Figure 2-2  Framework to Evaluate Loan Subsidy Valuation (Dan,( 2008)) 
 
2.6.2 College Student Scholarships and Subsidies Granting: A Multi-Modal Multi-
Label Approach 
 A Multi-modal Multi-label approach has been proposed by Han-Jia Ye et al ,( 2016) 
to determine types and amount of granting, given to students in universities. This approach 
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uses students information collected through multi-modal channels; which include their 
behavior of internet usage, campus consumption, daily trajectory together with their 
enrollment information, which collects students personal and family information. The 
approach organises and transforms these features/ modalities in a label-specific mannner 
(LIFT) which are then used to create a multi-modal multi-label approach to make predictions 
for students scholarships and subsidies allocations using a semi-supervised method. On each 
modality, classifiers are learned, with regularizers to weigh the different modalities and 
discover the correlations between the features. Each modality produces a prediction result 
which is regularized using ‘rank’ operator, to ensure modal consistency. The diagram on 
figure 2-3 illustrates the process used by the multi-modal , multi label approach to allocate 
subsidies and scholarships to applicants, known as the College Student Scholarships and 




Figure 2-3 CS3 G Approach (Han-Jia Ye et al, (2016)) 
 




A study by Muriithi et al, used multinomial logistic regression model to classify 
HELB applicants into categories for loans and predict their appropriate allocations. The data 
was collected using questionnaires from HELB applicants from Kenyatta University, Jomo 
Kenyatta University Of Agriculture and technology (JKUAT) and Kimathi University 
College of Technology (KUCT.) The data was used to assess financial need by passing it 
through a regression model. After assessing financial need, applicants are divided into 
categories which are used to allocate financial aid.  
HELB allocates loans using family income and secondary school attended by an 
applicant. An applicant who has a single parent with income equal to or less thanks 250,000 
is eligible for a loan of Ksh 55,000 and bursary of Ksh 7,000, if female and males Ksh 6,000, 
however, the secondary school attended is used to modify these amounts Johnstone & 
Marcucci,( 2010). This research study used only three key indicators which included house 
worth, wealth and cost of fees. 
The models were generated that included all predictor variables that were useful in 
predicting the response variable (Muriithi, Njoroge, et al 2013) .The multinomial regression 
equation used is given below: 
                            
 
Equation 2-1 Multinomial Regression (Muriithi & Okongo, (2013)) 
 
which can be equivalently written as: 
                                                              




 In the analysis, they used the following predictor variables:  
x1 House worth- Computed from the total materials of the house they live in 
x2  Wealth - Sum of property owned by the parents of an applicant 
x1 Amount of fees - Cost of education of sibling of  an applicant each year.  
The response variable was: 
Yi =  1 if awarded Ksh 35,000, 2 if awarded Ksh 40,000,  3 if awarded Ksh 45,0000, 4 
if awarded Ksh 50,0000, 5 if awarded Ksh 55,0000, 6 if awarded Ksh 60,0000.  
The model correctly classified 79.8% of cases under study 
2.6.4 Means Testing based on Least Squares Regression Predictor 
 
This is a method of calculating welfare, using the least squares regression analysis of 
income proposed by proposed by Grosh and Baker (Castano, 2002) .The method is based on 
the assumption that income is an appropriate measure of testing the welfare on individuals, 
and that variables related to housing and individual’s conditions are highly correlated with 
the income measurements. The means test predictor uses a regression in which the income or 
consumption is taken as the dependent variable while the explanatory variable comprises of a 
set of welfare related, individual or household measures. Equation to obtain the predictor is:  
yi=β0 + β1x 1i + β2x 2i  + ... + βpxpi + Ei                               
Equation 2-3 Least Square Regression (Castano, (2002)) 
Where: 
yi is the log monthly/annual household consumption per person (log per capita consumption 
expenditure is found to work well in regressions). 
xi is a set of variables describing the household, demographic and durable/asset 
characteristics, and the location variable, characteristics of the dwelling and its residents 
xj is a set of variables describing the economic environment of the household (these include 
employment status, other sources of income, mode of transportation, etc.). 
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β1 and β2 are parameters to be estimated.  
Ei is the random error term assumed to be normally distributed with mean (u) = 0 and 
constant variance ( σ2 ).  
This regression equation is estimated using Ordinary Least Squares (OLS) method. 
The predictor is obtained using the equation is an approximate measurement of household 
welfare, and using the poverty line, potential benefits of a social program example education 
and health can be chosen.  Using regression analysis, consumption expenditure (as a measure 
of household welfare) is regressed unto a set of explanatory variables that are correlated with 
household/individual welfare. The explanatory variables used were both qualitative and 
quantitative, while the regression method calculated only quantitative hence the regression 
method was limited. (Castano, 2002) 
2.6.4.1 Procedure used in the Linear Regression 
 
The original set of variables in the broad categories are introduced into a weighted 
OLS regression of (log) per capita monthly/annual consumption expenditure. Checks are 
made on the set of variables for possibility of multiple correlation, where some variables are 
included and some removed, to reduce problems of multiple correlation. A step wise 
regression is performed on the variables, to eliminate variables that are not statistically 
significant don't contribute to the model’s overall explanatory power (R2). Based on the set of 
variables entered in the regression, different models evolve, and each is analysed for targeting 
errors, which is the degree of under coverage, before the most efficient model is selected. 
Under coverage is calculated by dividing the number of persons likely to be excluded 
with by the total number of persons who should get benefits. Leakage is calculated by 
dividing the number of persons incorrectly identified as being eligible by the number of 
persons served by the program. The estimates of the explanatory variables in the model of 
choice become the weights of the scoring formula which is then used to determine the 
eligibility of potential beneficiaries for the programme at hand. 
2.7 Limitations of the methods used 
There are various methods that have been used to identify the needy students. This 
subsection looks at a few of the limitations faced by the models. 
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2.7.1 Using linear regression predictor 
Linear regression has been used to identify needy students by Castano (2002). The 
method has a few disadvantages according to Flom, (2017) linear regression has a few 
disadvantages: firstly it is limited to linear relationships where it assumes a straight line 
between the dependent and independent variable. It is also senstive to outliers, where the 
outlier can have a huge effect on the results, example if a student has characterisitics which 
are very different from other students could affect the results of the linear regression. 
Secondly data used in the linear regression must be independent, where they should not have 
any correlation. Students coming from the same geographical area and the same background 
tend to have similar characterisitics which would not be identified by the linear regression.` 
2.7.2 Using RFM model 
RFM analysis is a technique used to group or segment existing customers based on 
historic behaviour. This model has been used by Dan, (2008) to identify needy students by 
checking their spending rate in the canteen. Using this method to identify needy students can 
have some errors caused by student’s behaviours example some students may not buy food 
from the canteen because they are or diet or some may prefer to get their food from home.
  
2.8 Conceptual Framework 
 
The figure 2.4 illustrates the conceptual framework used to develop the research prototype. 
As the figure shows, the applicants’ information will be collected and stored in a database 
after which it will be cleaned and normalized. The inputs will be selected from the data which 
include the parents and guardians’ occupation, students’ grades, and amount of aid requested 
by student, the family income and the family spending. The data will be divided into training 
set and test set where 60% of the data will be training set while 40% will be test set. The 
training set will be used together with the learning algorithm to train the model. The trained 

























Chapter 3 Research Methodology 
3.1 Introduction 
 The study is aimed at finding out challenges experienced by student financial aid 
institutions in the process of selection and award of financial aid to applicants. Primary and 
secondary data were used to facilitate the research. Interviews guides were prepared, and 
were guided by the research objectives and a random population chosen to be interviewed. 
3.2 Research Design 
Parahoo (1997), describes a research design as “a plan that describes how, when and 
where data are to be collected and analysed”. This study focuses on identifying bright needy 
students to be awarded financial aid and uses an experimental research approach to find out 
which variables best identify needy students and qualitative research approach to understand 
the process followed to identify needy students, and explore the feelings and experiences of 
people of applying for financial aid. In the experimental design approach inputs such as 
students grade, parents occupation, family income, family spending are considered to find out 
how best they can be used to determine the neediness of a student. The experimental samples 
were taken from historical data, where there were two groups with significant differences, 
one with most needy students and another with well of students. A part of the historical data 
is used to test the experiment and new data is also used to see how well the model can 
determine neediness of the new data. 
3.3 Location of the study 
 
 The study was carried out in financial aid offices of a higher learning institution, 
focusing on financial aid given to undergraduate students applying to the institution. The 
main focus was Strathmore University as it had the data that the researcher needed and had 
cooperative staff members who created an enabling environment for doing the research. 
3.4 Target Population 
 
 The target population will involve two categories of the population, the first will be 
applicants who applied for the financial aid and were awarded aid, and applicants who are 
currently applying for the financial aid. The applicants who already have the financial aid 
will be used in the research to help the researcher identify patterns and characteristics of 
applicants who receive the financial aid, and the new applicants will be used by the 
researcher to test if the system will accurately determine whether or not the applicant 
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deserves to get financial aid. This would assist in comparing the effectiveness having the 
system and its accuracy. 
3.5 Research Instruments 
 
 In this study, the researcher was the primary data collection instrument, which 
allowed the participants to give a more in-depth information regarding the financial aid 
process. Data was collected through interviews and questionnaires. These methods of data 
collection assisted the researcher to observe non-verbal communication and clarify unclear 
questions. The research comprised of two sections: collecting historical data and collecting 
participants’ opinion on the working of the financial aid offices. 
3.5.1 Questionnaires 
 
 Online surveys will be used to get feedback from the population to enable the 
researcher to come up with a prototype that addresses all or most of the challenges. The 
questionnaires will be given to applicants of the financial aid, the financial aid staff and the 
sponsors. Through the questionnaires, the researcher would be able to know: the sponsors 
view on the operations of financial aid and challenges faced, the financial aid staff view on 
the procedure followed in the financial aid process and the challenges faced, the challenges 
faced by the applicant while applying for financial aid. 
3.5.2 Personal Interviews 
 
 The researcher will conduct personal interviews with the financial aid staff to fully 
understand the process followed by financial aid, and can easily get clarifications. Interviews 
can help the researcher know if the respondent is truthful and get first-hand information. 
3.6 Data Collection Procedure 
 
The researcher was the main research instrument in this research. The role of the 
researcher was to collect information through interviews and questionnaires. The process of 
data collection is discussed in section 3.6.1 and 3.6.2. 
3.6.1 Interview process 
The researcher introduced herself to the participants to establish a rapport, and 
informed them the purpose of the research study. She used an interview guide to ensure that 
19 
 
all areas were covered. The researcher asked questions during the interview for clarification 
taking into account both the verbal and non-verbal probing techniques, and also took notes of 
the ideas and opinions given. At the end of the interview, the researcher summarised it by 
restating in her own words the ideas and opinions of the interviewee to ensure understanding. 
3.6.2 Questionnaire process 
  The questionnaires were created using the Survey Monkey tool and were sent to 10 
individuals via their personal emails. The responders were students who had tried applying 
for financial aid and those who would like to apply for financial aid to give their opinions on 
the difficulties faced. 
3.7 Data Analysis Procedure 
Data analysis involves organisation of data. After data collection the analysis of the 
data commenced. The data collected via questionnaires were be analysed using the survey 
monkey tool as all the responses will be collected using the tool. The tool enabled the 
researcher to summarise the data and make sense out of it. The data was categorised into 
groups and reports created from the information collected from the responses. These were 
then integrated with the feedback received from the interviews to come up with a conclusion 
of the core challenge faced in the financial aid award procedure hence proposed an 
experimental solution. 
  
3.8 System Design  
 
3.8.1 Data Flow Diagrams 
 
The system will use data flow diagrams to show the flow of data. The system intends 
to get input data from the user which will be stored and retrieved for calculating means of the 
applicant’s household’. 
 
3.8.2 Use Case Diagrams 
 
The use case diagrams will be used to show the interaction of the users with the 
system. The users will interact with the system while entering the applicant’s information and 




3.8.3 System Sequence Diagram and Collaboration Diagrams 
 
Sequence diagrams will be used to show the flow of events in the system from the 
time the user logs in and applies for financial aid to the classification of applicants as eligible 
or non-eligible and awards of financial aid. 
3.8.4 Class Diagrams 
 
The research has used class diagrams to describe the structure of the system by 
showing classes, relationships and attributes and methods in the system structure. 
3.8.5 Database Schema which includes ERD 
 
The ERD has been used to show the database design according to the requirement 
analysis. It would shows the entities that exist in the database and the relationships among the 
entities. The database schema shows the entities in the database, their attributes and data 
types. 
3.9 System Implementation 
 
The prototype system has been implemented using artificial neural networks to enable 
accurate awards of financial aid. The system will be piloted at the financial aid offices of 
Strathmore University to enable the researcher to get the required feedback from the financial 
aid experts to improve the system further and later implement it at national levels. 
3.10 System Testing 
 
The system will be tested by experts in the financial aid office to verify is the 
classification is accurate. The supporting documents given by the applicants will also be 
analysed to verify the accuracy of the system. The system will also be compared to the 
previously used systems to analyse its performance. 
3.11 System Evaluation/Validation 
 
The system was to be tested to ensure that the algorithm used is accurate, and 




Chapter 4 Design and Architecture 
4.1 Introduction 
The researcher collected data through interviews held at the financial aid office. The 
data was analysed and user requirements drawn from the information received. The prototype 
was design using diagrams which included use case diagram, sequence diagram and data flow 
diagrams. 
4.2 Data Analysis 
The data was collected by doing interviews with the financial aid staff at the financial 
aid office. They assisted the researcher to better understand the challenges faced, and to come 
up with the user requirements that would help in building the prototype. The target 
population consisted of people who have worked in the financial aid office and have awarded 
financial aid to various applicants. From the interviews done 50% of the respondents thought 
given the current way of awarding financial aid, having an intelligent system would greatly 
improve the efficiency of the process. Most respondents highlighted the selection of 
applicants as a challenge given more than 100 applicants applying at the same time. In 
addition to that accounting of the donors’ funds and tracking of the sponsored students’ 
academic progress was identified as a challenge. In conclusion, the interviews were a major 
instrument in designing the prototype. The researcher choose to design a prototype that would 
solve the selection and award process of the financial aid after which more modules would be 
considered.  
 
4.3 Requirement Analysis 
The system requirements were both functional and non-functional which were 
concluded after conducting interviews. The requirements formed the basis of the expected 
functionalities of the proposed system. 
4.3.1 Functional Requirements 
The functional requirements of the system include the functionalities that are necessary 
for the system they are: System authentication: where the system should be able to ensure 
that only the authorised users are able to login in, and should only view data according to 
their user level. This would promote confidentiality and integrity of the data; applying for 
financial aid: After the applicant has been admitted to the university, he will be eligible to 
apply for financial aid, using the financial aid system. To ensure that the applicant is admitted 
22 
 
he will be required to login using his admission number. This function makes it easier for the 
financial aid office to review the applicant information and any supporting documents 
submitted; Verify applicants information: The financial aid staff should be able to record in 
the system whether he has verified the applicants information, after doing interviews and 
background checks; Receive notifications: The financial aid applicant should be able to 
receive notifications of the progress of the application, while the financial aid staff should be 
notified when applicants send their applications; Classify and award applicants: The financial 
aid staff should be able to log in to the system and award applicants using this functionality. 
This will enable eligible students to be awarded with financial aid using the system; Check 
application status: After applying for aid the applicant will be able to check his application 
status and know whether he is eligible for the award or not. 
4.3.2 Non-Functional Requirements 
The non-functional requirements specifies the properties of the system which will 
enable it efficiently perform the functional requirements. They include: Reliability: where the 
system should be able to be relied upon by the users and keep a copy of the data to ensure 
that in case of system failure there is data which can be used for recovery; Availability: where 
the system should be able to be accessed by the user when he wants to access it and have a 
minimal failure rate to ensure high availability; Extensibility: The system should be able to 
handle future growth and improvement and the source code should be well written to allow 
the system to be extended; Integrity: The financial aid data and results of the financial aid 
awards should not be able to be altered in any way, without recording the user who made the 
change; Security: The system should be able to maintain confidentiality and integrity of 
information by ensuring that only authorised users are able to view and edit data. 
4.4 Design Phase 
The section describes the design diagrams that were used to come up with the 
prototype. The diagrams include: Use case diagram: This is used to show how the various 
users will interact with the system and the functions they will perform; Data flow diagram: 
shows the flow of data in the system; Sequence diagram: illustrates the sequence of events in 
the system; Class diagram: shows the interaction of classes and their relations. 
 
4.4.1 System Architecture 
The figure 4-1 shows the general architecture of the system, which comprises 





Figure 4-1 System Architecture 
 
The architecture has three main basic components which include the web application 
module provides an interface where the financial aid applicants make their applications. 
During the applications, the applicant gives in information which include: personal 
information: date of birth, county, name, gender; academic information: school attended, 
grades; Parents Information: age, type of job, income; and the amount of aid they would like 
to apply for. The information is then saved in a database, from which they are retrieved and 
normalized using the min max scalar, to be in a format that can be used by the machine 
learning algorithm. The normalized data is then passed through the feed forward network to 
classify and award applicants. The results are then displayed on the interface of the web 
application.3 
 
4.4.2 Use Case Diagram 
The use case diagram on figure 4-2 illustrates the users of the system and the 
functionalities that they are able to perform in the system. The system will have actors which 
include: 
i) Financial aid staff: Responsible for managing the financial aid applications, 
and the system. 
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ii) Financial aid applicant: This user interacts with the system to apply for 
financial aid. The application involves uploading of information which are 
critical for the classification of applicants.  
iii) System: The system will be an actor as it would perform operations critical to 
the award of the financial aid applicants. 
 
Figure 4-2 Use case diagram 
  
 
4.4.2.1 Use Case Description 
The use case descriptions describes the functionalities of the actor/system user and the 
pre-conditions and post-conditions requirements. The table 4-1 describes application for 
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financial aid use case. The use case description of allocation of financial aid award is on 
Appendix D of the document. 
 
 
a) Applying for financial aid 
Table 4-1 Apply for financial aid use case 
 
Use case name:  Apply for financial aid 
 
 
Description :  An applicant accesses the system and inputs the relevant information indicated 
on the system, and applies for financial aid 
 
 
Primary Actor :  Student (Financial aid applicant) 
 
 
Pre-Conditions :  Student has logged on to the system 
 
 
Post-Conditions :  Student has applied for financial aid  
 
 
Success Scenario : 
i) Student selects apply for financial aid from the menu 
ii) System displays a list of text fields indicating which information is needed from 
the student 
iii) Student fills in the information and clicks submit 




Student does not fill all required information: 
a) The system informs the user to ensure all fields are filled, highlighting the fields that 






Frequency of use : Every admission period 
 
 
Status : Pending review by the financial aid office 
 
The table 4-1 describes the use case scenario of applying for financial aid. The primary actor 
is the financial aid applicant. After logging in to the system the applicant applies for financial 
aid by filling in the required information. The pre-condition of applying for aid is to have 
been admitted for a course in the university. After applying for the aid the applicants is 
informed that his applications have been received. 
 
4.4.3 Data Flow Diagram 
The diagram on figure 4-3 shows the flow of data in the financial aid system. The 
financial aid applicant submits his information which is required for the application of 
financial aid. The information is saved in the database, from where it is normalized and saved 
in its normalised form. Feature selection is performed on the normalized data where features 






Figure 4-3 Data Flow Diagram 
 
 
4.4.4 Sequence Diagram 
The diagram on figure 4-4 below shows the flow of information in the system, from 
the time the user logs in to the classification of an applicant. The financial aid applicant 
applies for financial aid, after being admitted to the university, where the financial aid 
applications are stored together. . During application, the financial aid applicant is required to 
provide information, which will be used by the system to classify and award aid, after it has 
been verified by the financial aid staff. The admission staff verifies that the applicants are 
admitted to the university. The financial aid staff verifies the applicants’ information and 
initializes the normalization of the data. The normalized data is used to train the model. The 





Figure 4-4 Sequence Diagram 
 
 
4.4.5 Class Diagram 
The diagram on figure 4-5 describes the class diagrams used in creation of the 
financial aid system prototype. The system has two users: Financial aid staff and the financial 
aid applicant. One financial aid staff is selected to manage the users. A donor donates money 
to the financial aid office, which is used for financial aid awards. A financial aid applicant is 











Chapter 5 Implementation and Testing 
5.1 Introduction 
The prototype model was implemented through two main activities. The first step was 
to capture the data from the application by using a web application. The information was 
saved in a database from which it was obtained for allocation. The information was passed 
through a learning model which was created using artificial neural networks algorithm to 
allocate the awards. After allocation the financial aid staff receives a notification of the 
award. 
5.2 Model Environment 
The section discusses the components used in the implementation of the prototype. The 
prototype consisted of two parts the interface, which was created as a web application and the 
neural network model which was created using python Scikit learn library.  
5.2.1 Web Application 
 The interface of the prototype was a web based application built using PHP as the 
server side language. The application was divided into various modules which include: 
5.2.1.1 Users Module 
The purpose of this module is to register users of different levels to the system. The 
financial aid applicants must have applied and admitted for a course in the university to be 
able to login to the system using their admission numbers. The financial aid staff must be 
registered to the system to be able to have rights to view the applicants’ information.  
5.2.1.2 Financial Aid Application Module 
This module will be used by financial aid applicants to apply for financial aid. The 
applicants submit their personal information through this module. The information submitted 
will be viewed by the financial aid staff. The information will then be saved in the MYSQL 
database management system and will retrieved be used in the classification process. 
5.2.1.3 Classification Module 
This module will be used for classification of financial aid applicants. It will be 
available in the financial aid staff user view. The staff will be able to classify applicants 
through this module. The results of the module will be saved in database and displayed on the 
web application. The module uses neural network algorithm for classification of applicants to 




5.2.2 Neural Network Components 
 The prototype was created used the artificial neural network model for classification 
of applicants. The model consists of three layers which included the input layer, hidden layer 
and the output layer as described below. 
5.2.2.1 Input Layer 
This layer consists of features selected to be used in the model. It is the first layer of 
the neural network where the input values are collected, to be used in the neural network. The 
input layer also includes a bias neuron which is used to improve the accuracy of the output by 
shifting the activation function/decision boundary to the left or right. In the model, the 
information supplied by the applicant through the web application as selected as inputs to this 
layer. 
5.2.2.2 Hidden Layer 
This is the second layer of the neural network after the input layer. The inputs 
collected at the input layer are multiplied by weights which were in the range of -1 and +1and 
summed together to produce a single output.  The output was then passed through an 
activation function to ensure that the final output is within a threshold value. The model used 
the rectified linear unit activation function to transfer the input to an output of either 0 or 1. 
5.2.2.3 Output Layer 
 The output layer produces the results of the neural network. The output categories 
depends on the specifications given. The output layer consisted of the targets which were the 
decisions to be made with regards to the financial aid. The model had two target outputs: 
awarded or not awarded, which were to be used as recommendation to the financial aid staff, 
for decision making. 
5.3 Model Implementation 
This section describes how the prototype was built using the proposed model. The user 
interface was developed as a web based application, which was used for the collection and 
display of data while the model was created using python’s scikit learn library, which was 
used for creation of the classification model. The application and the model were integrated 
to form the proposed prototype. 
5.3.1 Data Input 
A web application system was created to be used by both the financial aid applicant 
and the financial aid staff. The users had to login by providing their credentials for 
authorisation hence ensuring that the data was secure. The two users had different views as 
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both of them were interacting with the system to perform different functions. The applicant 
was to use the system to apply for financial aid and get receive any communication and 
feedback from the financial aid office, while the financial aid staff was to view the 
applications, verify them and initiate classification and award. The data inputs were validated 
using the interface on insertion to ensure that there were no missing or incorrect data. The 
figure 5-1 shows the login page of the web application.  
 
Figure 5-1 Login page 
Once the user logs in depending on the user level, they get different views. The 
financial aid applicant has an option of applying for financial aid where he fills in the form 
below. The details entered are saved in the MYSQL database. The form on figure 5-2 




Figure 5-2 Application Form 
The financial aid staff was able to view all applications. After viewing the staff was 
able to do a background check by inviting the applicant for an interview. After the checks, the 
applicants’ information is categorised as verified. The verified applications are then eligible 
for classification. The figure 5-3 illustrates the staff’s view of the application. 
 
 




5.3.2 Data Normalization 
The data goes through the normalization process to ensure that the values are scaled 
within the range of 0 to -1. The data in the ordinal values in the database were saved in 
numerical form using ids as primary keys. The data in the database was then fetched and 
passed through a normalizer. All values are then converted to range between 0 and -1. The 
dataset was normalised using the min max normalizer which scales the values between 0 and 
-1. The min max scalar normalizer uses the equation outlined on Equation 5-1: 
𝑌 =   𝑧 −  min(𝑧)  /     max (𝑧) − min (𝑧) 





5.3.3 Network training 
The model implemented supervised learning where it was given a labelled dataset 
where the network was given the inputs together with their outputs. In order for the network 
to produce an output, it needed to be trained using the training set. The dataset was obtained 
from historical data in financial aid office where past applicants were awarded or not awarded 
the financial aid.  
This was required by the network to predict the values of a new dataset. A financial 
aid dataset of 5000 records was used in the model. It was divided into 60% training set, 20% 
validation set and 20% test set. The training set was used to train the network by updating the 
weights and bias. Training epoch was set to 2000 epoch. The validation set was used to 
measure the generalization of the net, while the test set was used to measure the performance 
of the neural network. The network used 8 inputs which included: father occupation, mother 
occupation, secondary school grade, county, guardian occupation and aid percentage, family 
income and family spending. There were two outputs which were categorised as either award 




5.4 Model Architecture 
The diagram on figure 5-4 illustrates the architecture of the proposed model. The web 
application was used to collect the data which was stored in the database. Data collected from 
the database was converted to binary form between the values of -1 and +1. The normalized 
data was then passed to the neural network classifier, and the output values obtained. 
 
Figure 5-4 Model Architecture 
 
5.5 Validation and Testing 
This section highlights the various tests that were done to ensure that the system 
requirements were implemented with minimum errors. The testing was divided into three 
stages: model testing, system testing and acceptance testing. 
5.5.1 Model Testing 
Testing the model was important to ensure that it works as expected with high level of 
accuracy. During testing, a total of 3043 instances of the historical data was used. The data 
was passed through the model that had been learned after training, and the predicted results 
were compared to the actual results. This enabled the researcher to find the accuracy of the 
model by comparing the number of true positives and true negatives to the total test cases. 
The researcher found that the number of true positives was 2955 and true negatives was 18 
giving an accuracy of 97.6%. The model was then fed with new data to classify new 








Awarded financial aid 
 
Predicted: 
Not awarded financial aid 
Actual: 
Awarded financial aid 
 
                2955 
 
                 40 
Actual: 
Not awarded financial aid 
 
                 30 
 
                 18 
Figure 5-5: Confusion Matrix 
 
5.5.2 System Testing 
 Testing the system is done to ensure that its requirements are met and the modules are 
working as expected. System testing can be divided into unit testing and integration testing. 
The unit tests are done by the programmer during development to ensure that the modules 
created have no errors, while integration testing is done to ensure integration between the 
modules. The table 5-2 shows some of the system tests. 
 
Test id Test Case Priority Results 
1 Does the system save inputs 
in the database? 
High The inputs were correctly 
saved in the database 
2 Can the user view his 
records? 
High The users were able to view 
their records 
3 Is the user able to search 
through records? 
medium The users were able to search 
for a record using their id 
4 Does the system give 
feedback to the user? 
High The users received feedback 
from the system for every 
action performed 
5 Can the user update his 
records? 
Medium The users were able to make 
changes to their records. 
Table 5-1 System Testing 
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5.5.3 Acceptance Testing 
This testing is carried out by the user to reveal any errors with respect to the user 
requirements, before the system is implemented. This was done to ensure that the system was 
easy to use and user friendly. The table below shows some of the user acceptance tests. 
Test 
id  
Test Case Priority Results 
1 Does the application meet the user 
requirements? 
High The application was able to 
meet the expected functional 
and non-functional 
requirements 
2 Is the application easy for the user 
to understand? 
High The application was easy for 
the user to navigate 
3 Is the user interface user friendly? Medium The user interface was 
acceptable. 




Chapter 6  Discussions and Findings 
6.1 Introduction 
The financial aid model was implemented using features relating to the student which 
the applicant submitted through the web application portal. Previous awards done by the 
committees were used in the training of the neural network to classify new inputs. The 
correctness of the model was tested using precision, accuracy and the error rate that was 
obtained. The allocation of financial aid solely using committees was prone to bias and high 
inaccuracies in the event of a large dataset of applications. The process was also time 
consuming which led to delays in decision making, and subjective hence the intention of 
having an effective and fair system was lost.  
6.2 Findings of the Research 
A confusion matrix on table 6-2 was obtained from the classification of financial aid 
applicants, was used to analyse the results of the model. There were a total of 3043 instances 
used in the training and testing of the neural network. A total 0f 2955 were correctly 
classified, 40 instances which were actually awarded were wrongly predicted as not awarded, 
30 instances that were actually not awarded were wrongly predicted as awarded while 18 
instances were wrongly predicted as not awarded. The correctly classified instances 
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Muriithi et al (2013) used multinomial logistic regression model to classify HELB 
applicants into categories for loans, where he used house worth and wealth as predictor 
variables. The model correctly classified 79.8% of the cases under study. This research used 
artificial neural networks to predict on whether to award or not to award the applicants. It 
used data from Strathmore University Financial aid, to train the networks. The variables used 
include parents’ occupation, Student grades, Secondary School attended, gender, county, 
percentage of aid applied for, marital status and the mode of study, whether full time or part-
time. The model had an accuracy of 97.6% in predicting the awards based on the past data. 
 
6.4 Contributions of the model to research 
The model contributed to the research of automating the financial aid systems in Kenya 
to ensure the scarce resources are distributed fairly. The model concentrated on the award of 
financial aid to undergraduate applicants. The automation of the selection and award process 
in the financial aid sector would ensure that there is more transparency and efficiency, and 
accuracy. The model would also assist the financial aid offices to be more accountable to 
donors as they would have recorded the use of the contributed money and would also be able 
to report on the number and characteristics of the applicants who were awarded the aid.  
 
6.5 Shortfalls of the Research. 
The research study had the following limitations: 
i. The features used in creation of the model were limited to the available data. 
ii. The model was limited to a section of the financial aid process which was the 
allocation of the aid. 
iii. The model was also tested with data from one financial aid office, and the variations 
of ways of allocating financial aid in other institutions was not put into consideration. 
iv. The model was trained using past awards which were done through committees, 






Chapter 7 Conclusions and Recommendations 
7.1 Conclusions 
This study focused on improving the functioning of the financial aid office by 
automating the process of selection and awarding of financial aid. In an interview with a 
financial aid staff at Strathmore University financial aid office, it was highlighted that the 
office faces a number of challenges which could be solved by using machine learning 
algorithms to automate the systems. In addition to select and award process the other major 
challenge was tracking the students’ performance and to measure the value of the aid to the 
student after receiving the aid. The financial aid staff has to personally follow up on each 
student, which is not easy to track without a system. 
The researcher choose to focus more on the select and award process and used artificial 
neural network to make suggestions to the financial aid office on which applicants deserved 
to be awarded financial aid. The research focused on the characteristics of the applicants and 
the occupations of the parents and guardian and past data on the award decisions that had 
been made by the committee to applicants with similar characteristics, to make a decision on 
awards. 
By analysing the results obtained using the machine learning algorithm, the researcher 
concludes that the financial aid office should include automated systems in their work to 
improve performance of the office and ensure that money donated is well utilized. Another 
conclusion from the research is that the accuracy of the results depends upon the number of 
key attributes used. The working of the financial aid offices affects the society as a whole, as 
the improvement in its operations will be able to raise the living standards of the people 
hence reduce poverty through the provision of education to the deserving students.  
7.2 Recommendations 
After the research the researcher had the following recommendations: 
i. The features used from the dataset could be added to improve the accuracy of the 
output. 
ii. The research should be able to accurately suggest the amount of money to be 
awarded. 






7.3 Suggestions for Future Studies 
In future the research can be expanded to include: 
i. The research should include the donors who contribute the money used in financial 
aid to enable them track the usage of the money contributed. 
ii. The research could also make performance predictions for the financial aid based on 
the characteristics of the student, to make a decision on whether to award the aid. 
iii. The application should be expanded to inform the financial aid office on the students’ 
performance  
iv. The research could be expanded to use financial aid information to make enrolment 
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Appendix B : Financial Aid Interview Guide 
 
1. Which types of financial aid do you provide?    
2. Whom do you provide financial aid? (Undergraduates, Graduates, 1st degrees)    
3. What is the basis of allocating financial aid? (Need based, Merit Based)    
4. Who is eligible for financial aid?    
5. What is the application procedure of financial aid?     
6. What information do financial aid programmes need about an applicant?     
7. How is the information of applicants collected and stored?     
8. How do you verify the information presented?     
9. What is the procedure of allocating the financial aid? (Committees, Approval ,…)     
10. What is the basis of allocating the financial aid (County, School, Religion)     
11. Which information is heavily relied on when determining eligibility and awarding of 
financial aid?     
12. What happens to applicants with missing information?  












Appendix C : Financial Aid Interview Feedback 
 
1. Which types of financial aid do you provide?  
 Scholarships, Loans, Work Study programs   
2. Whom do you provide financial aid? (Undergraduates, Graduates, 1st degrees)    
 Financial assistance is provided to students pursing higher education 
3. What is the basis of allocating financial aid? (Need based, Merit Based)    
 Financial aid is mainly allocated based on financial need and merits. 
4. Who is eligible for financial aid?    
 A student admitted for a course at Strathmore University and meets the outlined 
criteria for the financial aid applied for. 
5. What is the application procedure of financial aid?     
 Applicant gets an admission letter 
 After admission the applicant applies for financial aid where he provides his 
personal information together with supporting documents to prove his financial 
need. 
 The applicants are then invited for interviews which is further used to assess the 
applicants. 
 After the interviews a financial aid committee goes through the applications and 
determine the applicants who are most suitable to receive awards. 
6. What information do financial aid programmes need about an applicant?     
 Data collected includes personal information such as age, secondary school grade, 
parents/guardian occupation, and supporting documents such as parents’ payslips, and 
bank account statements, letter from area chief or religious leader. 
7. How is the information of applicants collected and stored?  
 The supporting documents are stored as hard copies while personal information is 
stored in spreadsheet files.    
8. How do you verify the information presented?     
48 
 
 The supporting documents and interviews are used as verification of information. The 
government, religious leaders and secondary school principals also assist in 
verification of the provided information. 
9. What is the procedure of allocating the financial aid? (Committees, Approval)    
 Allocation of financial aid is done through committees who agree based on a set 
criteria. 
10. What is the basis of allocating the financial aid (County, School, Religion)  
 The basis of allocating aid varies from one financial aid institution to another 
depending on the type of financial aid applied for. 
11. Which information is heavily relied on when determining eligibility and awarding of 
financial aid?   
 All information is important and required to make decisions 
12. What happens to applicants with missing information?  
 The applicant is mostly disqualified. 
13. Key features that determine the amount of aid to be given to an applicant. 
 The main determinants depend on the type of financial aid. If the aid is need based it 
depends on the financial need of the applicant, merit based financial aid are given 












Appendix D: Verify Applicants Information Use Case Description 
 
 
Use case name: Verify applicant’s information 
 
Description : A financial aid staff verifies the information submitted is true and records in 
the system as verified 
 
Primary Actor : Financial aid staff 
 
Pre-Conditions : Applicant has been admitted and has applied for financial aid 
 
Post-Conditions : Applicants information has been verified 
 
Success Scenario : 
i) Financial aid staff views the information submitted by the applicant 
ii) A background check is done by the financial aid office to ensure that the 
information is true 
iii) Financial aid staff records in the system that information is verified 
iv) Applicants status changes verified and system displays a confirmation message 
v) Applicant is notified that his information is verified 
 
 
Frequency of use : Every admission period 
 
 









Appendix E :  Allocate Financial Aid Award Use Case Description 
 
 
Use case name: Allocate financial aid award 
 
 
Description : A financial aid staff requests the system to classify and award financial aid 
to an applicant 
 
 
Primary Actor : Financial aid staff 
 
 
Pre-Conditions : The applicant’s information must be verified by the financial aid staff 
 
 
Post-Conditions : Applicants has been classified 
 
 
Success Scenario : 
i) Financial aid staff views a list of applicants whose information has been 
verified. 
ii) Financial aid staff clicks on the classify button 
iii) The system responds stating that classification is in progress 
iv) System classifies the applicant and a notification is sent to the applicant 
 
 
Frequency of use : Every classification period 
 
 
Status : Applicants have been classified 
 
 
